EDITORIAL SYNOPSIS The 24-hour excretion of 17-ketosteroids and 17-hydroxycorticosteroids has been estimated in a series of male duodenal ulcer subjects and compared with that of 56 normal male controls. It has been found that both 17-ketosteroid and 17-hydroxycorticosteroid excretion is less in ulcer subjects than in the control group; these differences are not large but in the case of 17-hydroxycorticosteroids they are statistically significant. For active ulcers (107 men) 17-hydroxycorticosteroid excretion is approximately 78% of normal and 17-ketosteroid excretion 93 % of normal; in the quiescent phase (50 men) the differences are rather larger, being respectively 71 % and 86% of normal. This reduced excretion persists after operation in both the short term, six months after operation (53 men), and the long term, 10 years and more after gastric resection (39 men).
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There have been a number of suggestions of a relationship between the endocrine system, in particular the adrenal cortex, and gastro-duodenal ulceration but there are few reported studies of steroid excretion in ulcer subjects. In 1950 Sandweiss, Saltzstein, Scheinberg, and Parks, using 24-hour urine collections in 31 controls (16 men and 15 women) and 43 duodenal ulcers (31 men and 12 women), with an age distribution of 20 to 66 years, reported that both 1 1-oxycorticosteroid and 17-ketosteroid excretion is reduced in ulcer subjects. Hetenyi (1950) also mentions that 17-ketosteroid excretion is considerably diminished in the active phase of duodenal ulcer. On the other hand, Seymour Gray (1958) reported 17-hydroxycorticosteroid excretion to be normal in ulcer subjects and Sleisenger, Lewis, Lipkin, and Wierum (1958) , using 24-hour urine collections in 32 controls and 48 patients with peptic ulcer (a mixed group of men and women with active and inactive gastric and duodenal ulcers of an age range 19 to 85 years), concluded that 17-hydroxycorticosteroid excretion remained within normal limits for both active and inactive ulcers.
The present study relates to the comparative 24-hour excretion of 17-ketosteroids and 17-hydroxycorticosteroids in groups of male duodenal ulcer subjects and a comparable group of normal men. In attempting any such comparison, it must be appreciated that there are many factors which influence excretion, e.g., sex, age, body mass, daily variation, and others, such as the effect of stress, which are difficult to assess; moreover, the normal range for both 17-ketosteroids and 17-hydroxycorticosteroids is considerable (Figs. la and b) . It is, therefore, important that the methods used and the sex and age distribution of the subjects should be clearly defined.
METHODS AND MATERIAL
On account of the daily variation in excretion, it is desirable that comparisons should be based on three consecutive 24-hour urine collections but, in practice, this is difficult to achieve. It was found that both controls and patients were willing to cooperate as out-patients in a 24-hour collection if this was confined to a weekend, but attempts at collection during working days were highly inaccurate. Three-day samples, therefore, implied in-patient collection but we were unable to define a suitable control group amongst the hospital in-patient population. We 'Six months after operation' is a mixed group following partial gastrectomy, vagotomy and gastro-enterostomy or vagotomy and antrectomy. extraction followed. After washing the extract and taking down to dryness a Zimmermann reaction was carried out on the residue under standard conditions. 17-Ketosteroids were estimated by a technique involving acid hydrolysis under reflux followed by ether extraction after making the hydrolysed urine alkaline. After washing the extract a Zimmermann reaction was carried out on an aliquot of the dried residue. These methods have been described in detail by Green (1961) .
The duodenal ulcer patients were divided into four distinct groups: 1 Patients-in an active phase of ulceration; 2 patients in a quiescent phase. This is a composite group consisting of those patients who had an acute perforation at least two years previously and have been symptom-free for this period, and those in a symptom-free phase; 3 patients who had undergone partial gastrectomy at least 10 years before; 4 patients six months after operation, the operations being partial ..x 00%~.
* .
-0 AGE gastrectomy, vagotomy and gastromy-enterostomy, and vagotomy and antrectomy. The control group was drawn from members of the hospital staff and from the practice of a general practitioner, the only criterion being that they should be normal, fit subjects, with no known history of gastroduodenal ulcer. The age distribution and numbers of these groups are shown in Table I The comparative findings for controls and for patients with active and quiescent duodenal ulcers, divided into two age groups, up to 44 and 45 and over, are summarized in Figs. 2a and 2b . In the case of 17-ketosteroids, there is little difference between the controls and ulcer subjects and even with 17-hydroxycorticosteroids there is a considerable overlap between the groups, more marked in patients with active than with quiescent ulcers. It will be noted that 17-hydroxycorticosteroid excretion in ulcer subjects tends to be in the lower half of the normal range but not pathologically low.
The mean excretion of each group is shown in Table II ; the mean for both 17-ketosteroids and 17-hydroxycorticosteroids for aU ulcer groups is less than the controls. This is more marked for 17-hydroxycorticosteroids than for 17-ketosteroids and for patients with quiescent than for those with active ulcers. The values for 17-hydroxycorticosteroids for the post-operative groups lie between the groups with active and with quiescent ulcer.
The question arises whether these differences are significant. The correlation coefficients and regression equations for the relationship between excretion and age for the three groups-controls, active, and quiescent duodenal ulcers-are set out in Table III . The regression coefficients on age are clearly similar in -the three groups of subjects and statistical analysis shows that they are not significantly different from one another. The means of the observations, however, do differ appreciably. The differences between the means are highly significant for 17-hydroxycorticosteroids between the controls and the patients with active ulcers (P = 0-001) and between the controls and the patients with quiescent ulcers (P < 0-001). For 17-ketosteroids the difference between the means of the observations is significant for the controls and for the patients with quiescent ulcers (0 01 < P < 0 02).
The regression lines are probably the clearest method of illustrating the effect of age on excretion and the relative values for controls and for subjects with active and quiescent ulcers at different ages, the reduced excretion for ulcer subjects being apparent at all ages (Figs. 3a and 3b ). The differences are not large but are consistent, 17-hydroxycorticosteroid excretion in active ulcers being 77 %, 78 %, 79 %, and 80% of the control group at the ages of 30, 40, 50, and 60; for quiescent ulcers the respective figures are 71%, 71%, 71%, and 72%.
17-Ketosteroids follow a similar pattern but are less pronounced, e.g., at the ages of 40 and 50 the excretions are 93 % and 94 % for active and 86 % and 86 % for quiescent ulcers of the control group.
In 11 ulcer subjects excretion was estimated during symptoms and in symptom-free periods; for 17-ketosteroids, five gave a higher and six a lower result (mean 0-2 mg./24 hours higher) in the symptom-free period; for hydroxycorticosteroids, one was higher and 10 lower (mean 3 5 mg./24 hours lower) in the period of quiescence. DISCUSSION Tanner, Healy, Whitehouse, and Edgson (1959) showed that in healthy young men there is a significant relationship between 17-ketosteroid and 17-ketogenic steroid excretion and body weight; it has been suggested that the ulcer subjects suffer from malnutrition and that this factor may explain the observed differences.
The influence of body mass on excretion was not three weight groups, namely, less than 9 stones 13 lb., 10 stones to 10 stones 13 lb., and 11 stones or more; although the numbers in each group are too small to draw positive conclusions, it would appear that excretion does increase with weight. It is also possible that, for some reason, the collection was more complete in the controls than in the ulcer groups. This is an unlikely explanation but the possibility of error here warrants consideration. The excretion of 17-hydroxycorticosteroids in controls and in active and quiescent ulcers for large volumes of urine (1,500 ml. and more) and small volumes (1,499 or less) is compared in Table V . The proportions of controls and patients with active ulcers with large and small volumes are very similar and it is reasonable to assume that collections were equally accurate. However, the mean excretion in controls is slightly greater with the larger volumes (I117:10-9 mg./24 hours); this difference is more pronounced in the active ulcer group (10-1: 7.3 mg./ 24 hours) but is not observed in the quiescent ulcer group. The reason for the fairly marked variation in the active ulcer group requires more detailed con- sideration but suggests that excretion in patients with active duodenal ulcers varies with the volume of urine. Another possible factor is a seasonal variation in steroid excretion. It is not clear from these studies if such exists or not; the value for 17-hydroxycorticosteroid for both controls and patients with active ulcer is lower for the summer months (June to August) than the winter (December to February) but the numbers collected in the summer are too small to be conclusive. In any case, the ulcer group and controls have been interspersed and proportional numbers of each have been collected in the various seasons of the year.
These findings suggest that steroid excretion, in particular for 17-hydroxycorticosteroids, is significantly lower in duodenal ulcer subjects; the difference is, however, small and might be better regarded as physiological rather than pathological. The fact that it is lower in the quiescent than in the active group and persists after operation suggests that it is inherent in the ulcer subject rather than a secondary effect of ulceration. The explanation of this finding is, however, by no means clear and the implication is debatable. Further studies are essential before proferring any hypothesis.
